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EXECUTIVE SUMMARY 

Corrective Action Unit (CAU) 41 7, Central Nevada Test Area - Surface, is located in northern 
Nye County, Nevada, and consists of three areas commonly referred to as UC-1, UC-3, and 
UC-4. CAU 417 consists of 34 Corrective Action Sites (CASs) which were closed in 2000 (US. 
D e p m e n t  of Energy, National Nuclear Security Administration Nevada Operations 
Office, 2001). 

Three CASs at UC-1 were closed in place with administrative controls. At CAS 58-09-01, 
Central Mud Pit (CMP), a vegetated soil cover was constructed over the mud pit. At the 
remaining two CASs, aboveground monuments and warning signs were installed to mark the site 
boundaries. 

Three CASs at UC-3 were closed in place with administrative controls. Aboveground 
monuments and warning signs were installed to mark the site boundaries. 

Two CASs which consist of five sites at UC-4 were closed in place with administrative controls. 
At CAS 58-09-03, Mud Pits (9, an engineered soil cover was constructed over Mud Pit C. At 
the remaining four sites, aboveground monuments and warning signs were installed to mark the 
site boundaries. 

The remainder of the 34 CASs were either clean closed or closed by taking no further action. 

Quarterly post-closure inspections are performed at the CASs that were closed in place at UC-1, 
UC-3, and UC-4. During Calendar Year 2004, site inspections were performed on March 25, 
June 29, September 22, and December 15. 

The inspections conducted at the UC-I CMP documented the continued integrity of the cover 
unit. No new cracks or fractures were observed this year, and the cover did not exhibit any signs 
of subsidence or erosion. The vegetation was healthy and well established. No issues were 
identified with the fence, gate, or subsidence monuments. 

The inspections at UC-3 indicated that the sites are in excellent condition. It was recommended 
during the  arch inspection that new monuments be installed on the UC-3 Southern Outlier 
(CAS 58-25-01), and this activity was performed in July. Signs were mounted on the 
monuments during the September inspection. No other issues or concerns were identified. 

Inspections performed at UC-4 indicated that the sites are in good condition. It was 
recommended during the March inspection to install six new monuments to better demarcate the 
boundary of Mud Pits A and B. The monuments were installed in July, and signs were mounted 
on the monuments during the September inspection. No issues were identified with the 
monuments, fence, or gate. 

Subsidence surveys were conducted at UC-1 and UC-4 in March and September of 2004. The 
results of the subsidence surveys indicate that the covers are performing as expected, and no 
unusual subsidence was observed. 
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The June vegetation survey of the UC-1 CMP cover and adjacent areas indicated that the 
revegetation has been very successful. The vegetation should continue to be monitored to 
document any changes in the plant community and identify conditions that could potentially 
require remedial action in order to maintain a viable vegetative cover on the site. Vegetation 
surveys should be conducted only as required. 

Precipitation was above average, with an annual rainfall total of 15.4 centimeters (6.08 inches) 
in 2004. 

Soil moisture content data show that the UC-1 CMP cover is performing as designed with 
saturated conditions at the cover-mud interface and evapotranspiration effectively removing 
water from the cover. 

It is recommended to continue quarterly site inspections and the collection of soil moisture data 
for the UC- I CMP cover. 
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1.0 INTRODUCTION 

1.1 SCOPE AND OBJECTIVES 
This post-closure inspection and monitoring report has been prepared according to the 
stipulations laid out in the Closure Report (CR) for Corrective Action Unit (CAU) 417, Central 
Nevada Test Area (CNTA) - Surface (U.S. Department of Energy, National Nuclear Security 
Administration Nevada Operations Office NSAfNV],  2001), and the Federal Facility 
Agreement and Consent Order (FFACO, 1996). 

This report provides an analysis and summary of site inspections, subsidence surveys, 
meteorological information, and soil moisture monitoring data for CAU 417, which is located in 
Hot Creek Valley, Nye County, Nevada. This report covers Calendar Year 2004. 

Inspections at CAU 417 are conducted quarterly to document the physical condition of the UC-I, 
UC-3, and UC-4 soil covers, monuments, slgns, fencing, and use restricted areas. The physical 
condition of fencing, monuments, and signs is noted, and any unusual conditions that could 
impact the integrity of the covers are reported. 

The objective of the soil moisture monitoring program is to monitor the stability of soil moisture 
conditions within the uppeI 1.2 meters (m) (4 feet [ft]) of the UC-1 Central Mud Pit (CMP) cover 
and detect changes that may be indicative of moisture movement exceeding the cover design 
performance expectations. 

1.2 BACKGROUND 
The CNTA is located in Hot Creek Valley, Nye County, Nevada, approximately 22.5 kilometers 
(km) (14 miles [mi]) west of U.S. Highway 6, approximately 55 kin (34 mi) north of Warm 
Springs, Nevada, and approximately 137 km (85 mi) northeast of Tonopah, Nevada (Figure 1). 

The CNTA consists of three emplacement boreholes (UC-1, UC-3, and UC-4) that were to be 
used for nuclear tests. A nuclear device for Project Faultless was detonated on January 19, 1968, 
in emplacement borehole UC-1 at a depth of approximately 975 m (3,200 ft). The other two 
emplacement boreholes (UC-3 and UC-4) were never used. Boreholes UC- 1, UC-3, and UC-4 
comprise three separate land withdrawal areas which range in size from approximately 1 to 
1.5 square miles (Figure 2). All three CNTA land withdrawal areas are accessible to the public. 

Site closure activities are detailed in the CR for CAU 41 7 (NNSAiNV, 2001). CAU 41 7 consists 
of 34 Corrective Action Sites (CASs). Three CASs at UC-1 were closed in place with 
administrative controls. At the UC-I CMP (CAS 58-09-01), a vegetated soil cover was 
constructed over the mud pit. At the remaining two CASs at UC-1, aboveground monuments 
and warning signs were installed. Three CASs at UC-3 were closed in place with administrative 
controls. Two CASs at UC-4 consisting of five sites were closed in place with administrative 
controls. At the UC-4 Mud Pit C (CAS 58-09-03), an engineered soil cover was constructed. At 
the remaining four sites, aboveground monuments and warning signs were installed. The 
remainder of the 34 CASs were either clean closed or closed by taking no further action. 
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Emplacement Hole 

Sourcc: ACC. 1973 

FIGURE 2 
CAU 417, CENTRAL NEVADA TEST AREA - SURFACE MAP 
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The UC-I CMP contains hydrocarbon- and chromium-impacted soil and drilling mud. 
Immediately west of and adjacent to the UC-1 CMP, a trench was excavated, and 
hydrocarbon-impacted mud from other CNTA mud pits was relocated to the trench. A single 
engineered monolayer cover was constructed to close both the CMP and the adjacent relocation 
trench. The cover is vegetated and instrumented with time-domain reflectometry (TDR) sensors 
to monitor the soil moisture content in the cover. The UC-4 Mud Pit C was closed with an 
engineered cover to prove the cover design and construction methods that would be used at the 
UC-1 CMP. The cover uses a geosynthetic clay liner and is neither vegetated nor instrumented. 

The CNTA is located in the north-central portion of the Hot Creek Valley within the Basin and 
Range physiographic province. This province consists of regularly spaced, roughly north-south 
trending mountain ranges separated by alluvial valleys formed by faulting. The UC-I site lies at 
an elevation of 1,860 m (6,100 ft) above mean sea level and is bordered by the Hot Creek Range 
to the west, at an elevation of 1,370 m (4,500 ft) above the valley floor. The Pancake Range to 
the east of UC-1 rises 550 m (1,800 ft) above the valley floor. The Hot Creek Range is 
composed of Paleozoic sedimentary rocks and Tertiary volcanic rocks. The Paleozoic rocks 
comprise sandstones, quartzite, limestone, and dolomite, while the Tertiary volcanic rocks 
comprise welded tuff, nonwelded bedded tuff, argillized and zeolitized tuff, conglomeratic 
tuffaceous sandstone, carbonaceous siltstone, and rhyolite (Healey, 1968). The alluvium at UC-1 
is approximately 730 m (2,400 ft) thick and is underlain by tuffaceous sediments and zeolitized 
tuffs to a depth of approximately 998 m (3,275 ft) (Barnes, 1968). The northern portion of Hot 
Creek Valley is thought to be underlain by the Morey Peak-Hot Creek Caldera (Healey, 1968). 

The Project Faultless test resulted in the subsidence of an irregularly shaped area of 
approximately 0.9 square kilometers (0.6 square miles). As a result, one northeast-trending fault 
scarp extends beneath the south eastern UC-I Mud Pit dike with as much as 4.6 m (15 ft) vertical 
displacement. Normal drainage patterns were disrupted by the formation of this scarp, so flood 
diversion channels were constructed to protect the cover and prevent infiltration along the fault 
scarp ( N N S A N ,  2001). Depth to the water table at the UC-1 CMP is approximately 168 m 
(550 ft). 
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2.0 POST-CLOSURE REQUIREMENTS 

Post-closure requirements for the CNTA, CAU 417, are described in the CR for CAU 41 7 
(NNSANV, 2001) and are detailed in the following sections. Post-closure activities at the 
CNTA are intended to determine the following: 

If maintenance and/or repairs to the UC-1 CMP or the UC-4 Mud Pit C covers, fences, or 
diversion channels are needed 

If the UC- I CMP or UC-4 Mud Pit C covers are subsiding 
- If the UC-I CMP cover is performing as designed 

The health of the vegetation on the UC-1 CMP cover 

If maintenance and/or repairs to the aboveground monuments or warning signs are needed 

If modifications to the administrative controls are needed 

Post-closure inspections of CAU 417 are performed quarterly. Each site inspection is 
documented on an inspection checklist and with site photographs and field notes. Copies of the 
inspection checklists, field notes, and photographs for Calendar Year 2004 are included in 
Appendix A. The post-closure inspection consists of the following: 

A detailed inspection of the UC-I CMP cover and the UC-4 Mud Pit C cover and fencing, 
including walking the entire perimeter of the fence and documenting the condition of the 
barbed wire and chicken wire fencing, warning signs, and entrance gate 

A visual inspection of all aboveground monuments, attached warning signs, and affixed 
survey pins placed at UC-1, UC-3, and UC-4 sites for signs of wear, disturbance, vandalism, 
animal burrows, etc.; repair of monuments andlor attached signs during site inspection visits 
or, if necessary, at a later time in the calendar year 

A determination of the condition of the two subsidence monuments (SMs) on the UC-4 cover 
and the 12 SMs on the UC-1 CMP cover; a subsidence survey of all SMs twice a year to 
determine if the covers have subsided 

Documentation of any changes to the cover or fenced area, including, but not limited to, the 
presence of trashldebris inside the fenced areas, animal burrows on the cover or under the 
perimeter fence, erosion features on the covers or diversion channels, and any change in the 
health of the UC-1 CMP cover vegetation 

The UC-1 CMP cover was designed to limit infiltration into the underlying waste unit by 
removing soil moisture from the cover through evapotranspiration by vegetation on the cover 
surface. The effectiveness of the cover design is determined by monitoring soil moisture content 
in the soil by TDR sensors buried at various depths in the cover. 
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TDR sensors were buried in the cover at two locations during cover construction (Figure 3). At 
both locations, two TDR sensors were placed at each of four separate depths below the surface of 
the cover (0.15,0.46,0.76, and 1.07 m [0.5, 1.5,2.5, and 3.5 ft]). The TDR nests are located 
approximately 48 m (157 ft) northwest and 48 m (157 ft) northeast of the instrument vault, which 
is located just outside the southern edge of the cover. Data are collected once per day from each 
TDR sensor and stored in a data logger located in the instrument vault. The stored TDR and 
precipitation data are automatically sent via a satellite link to an earth station in Wallops Island, 
Virginia, from which they are retrieved for processing and analysis. 

The point of compliance for the UC-I cover is the depth of the deepest TDR soil moisture probe, 
which is approximately 1.07 m (3.5 ft) below ground surface. Cover compliance will be based 
on the soil moisture content of the cover. With above average rainfall this year and the steady 
state conditions that have been observed during the drought period, it is expected that soil 
moisture trigger values will be agreed upon with the Nevada Division of Environmental 
Protection (NDEP) in the next reporting period. 

If soil moisture data indicate that the cover is not operating according to established compliance 
criteria, the NDEP will be notified of the noncompliance within 14 days. After the NDEP has 
been notified of noncompliance, a work plan will be submitted to the NDEP within 90 days 
outlining the proposed remediationlinvestigation plan. All corrective actions will be documented 
in the annual Post-Closure Inspection and Monitoring Report. 

2.5 SITE MAINTENANCE AND REPAIR 
If a site inspection detects that either the UC-1 CMP cover or the UC-4 Mud Pit C cover is not in 
compliance, conditions requiring major repairs are noted, or any other problems in critical areas 
are noted, the issue will be evaluated and reported to the NDEP within 60 days of detection. 

Cracks, settling features, erosional rills, and animal burrows larger than 15 centimeters (cm) 
(6 inches [in.]) deep which extend 1 m (3 ft) or more, and that do not compromise the UC-1 
CMP or UC-4 Mud Pit C covers will be evaluated and repaired within 90 days of detection. 

Non-critical cracks, settling features, erosional rills, and animal burrows less than 15 cm 
(6 in.) deep which extend less than 1 m (3 ft) will be repaired by hand during the site 
inspection visit. 

- Twice a year, the 12 SMs on the UC-1 CMP cover and the two SMs on the UC-4 Mud Pit C 
cover will be surveyed to determine if the cover has subsided. 

Damage to the fencing surrounding the UC-I CMP cover or the UC-4 Mud Pit C cover, 
warning signs, or monuments will be evaluated and repaired within 90 days of detection. 

The method of repair and the schedule for repairs will be determined in consensus with the 
NDEP. All repair work will preserve the original "as-built" design and will be documented 
in the annual post-closure report. 
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FIGURE 3 
UC-I CMP COVER MONITORING INSTRUMENTATION 

7 
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Quarterly post-closure inspections are to continue for five years following the completion of 
closure field activities. All inspection and maintenance activities conducted during the year are 
documented and included in an annual inspection and monitoring report. The annual 
post-closure report is submitted by the U.S. Department of Energy, National Nuclear Security 
Administration Nevada Site Office (NNSANSO) to the NDEP and includes the following 
information: 

A brief narrative and discussion of all post-closure inspection activities and observations 

Copies of all completed inspection checklists and maintenance records 

UC-1 CMP soil moisture content profiles through the previous year 

- Subsidence survey data 

Specific recommendations for non-standard maintenance or changes in post-closure 
requirements 

All closure and post-closure monitoring documentation is maintained in project files and is 
available on request. 
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3.0 INSPECTIONS. SURVEYS. AND MAINTENANCE 

Site inspections are conducted quarterly and began in September 2001. The inspections are 
conducted to evaluate and document the specific performance and maintenance needs of the 
covers and of the site in general. The inspection documents include copies of the inspection 
checklists, field notes, and site photographs, which are included in Appendix A. 

3.2 SITE INSPECTION RESULTS 
3.2.1 First Quarterly Inspection 

The first quarterly inspection was performed on March 25, 2004. 

3.2.1.1 UC-1 
The fracture noted on the cover during the previous inspection was repaired on January 29,2003. 
No new cracks or fractures were noted. The signs that were reattached to the fence on 
January 29,2003, were still firmly attached and in good condition. The vegetation was dormant 
but in good condition. The overall condition of the unit was good, and all observations indicated 
continued integrity of the cover and appurtenances. No maintenance or repairs were 
recommended. 

3.2.1.2 UC-3 
The site was in good condition. Monuments were proposed to be installed on the UC-3 Southern 
Outlier site (CAS 58-25-01). The overall condition of the unit was good. 

The monuments and signs at Mud Pits A, B, and D were in good condition. Some paint was 
chipping off some of the signs, and it was recommended to repair or replace the signs. It was 
also recommended to install additional monuments to demarcate Mud Pits A and B. The Mud 
Pit C cover was in good condition. No erosion was observed. A removed weed exhibited bent 
roots, indicating a failure of the roots to penetrate the clay liner. It was recommended to remove 
the weeds from the cover. The three temporary survey hubs had been removed due to unreliable 
measurements. No issues were noted with Area S and Area X. The eastern signs on Area X 
were recommended for replacement. 

3.2.2 Second Quarterly Inspection 

The second quarterly inspection was performed on June 29,2004. 

3.2.2.1 UC-1 
The site was in good condition. No issues were identified with the fence, gate, lock, monuments, 
or chicken wire. The signs were corrected by attaching stickers to update the contact 
information. It was recommended to replace the signs, which were peeling and difficult to read. 
An orange tube near SM-5 on the west edge of the cover was examined and removed. The 
vegetation on the cover was similar to the adjacent area. The cover was in excellent condition, 
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and no new cracks were observed. All observations indicated continued integrity of the cover 
and appurtenances. 

The site was in good condition. The signs were corrected by attaching stickers to update the 
contact information. No issues or concerns were identified. 

The site was in good condition. The Mud Pit A, B, and C signs were patched with stickers to 
update the contact information. The monuments on Mud Pits A and B were in good condition. 
The Mud Pit C gate, lock, fence, and signs were in excellent condition. The Mud Pit C cover 
was in good condition. One crack noted on the south edge of the cover was not at an actionable 
level, but should be monitored. Large tumbleweeds were noted on the Mud Pit C cover and side 
slopes and were recommended for removal. No issues were noted with Mud Pit D, Area S, or 
Area X. The overall condition of the site was good, and no issues were noted that affected the 
integrity of the cover and appurtenances. 

3.2.3 Third Quarterly Inspection 

The third quarterly inspection was performed on September 22,2004. 

The site was in good condition. No new cracks were noted, and the vegetation on the cover was 
healthy. No issues were identified with the monuments, signs, fence, gate, or lock. New phone 
number stickers were attached to the signs. All observations indicated continued integrity of the 
unit, and no maintenance or repairs were recommended. 

3.2.3.2 UC-3 
The site was in excellent condition. Signs were hung on the new monuments that were installed 
in July. No issues or concerns were observed, and no maintenance or repairs were 
recommended. 

3.2.3.3 UC-4 
Mud Pit C was in excellent condition. The vegetation had been removed from the cover on 
July 20, and very little vegetation was present on the cover during this inspection. There was no 
change in the crack present along the south edge of the cover. The fence and signs were in good 
condition. New phone number stickers were attached to the signs. The six monuments at Mud 
Pits A and B that were installed in July were in excellent condition, and signs were attached to 
these new monuments during this inspection. No issues were identified with Mud Pit D, Area S, 
or Area X. The overall condition of the unit was good, and no repairs or maintenance were 
recommended. 

3.2.4 Fourth Quarterly Inspection 

The fourth quarterly inspection was performed on December 15,2004. 
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The site was in good condition. No new cracks were observed, and the vegetation on the cover 
was healthy. The signs, fence, and monuments were in good condition. No maintenance or 
repair activities were recommended. 

3.2.4.2 UC-3 
The site was in excellent condition. No issues were identified with the monuments or signs, and 
no maintenance or repairs were recommended. 

3.2.4.3 UC-4 
The site was in excellent condition. The crack on the southem edge of Mud Pit C had not 
changed since the last inspection. No erosion or subsidence was observed on the cover. The 
signs and fence were in good condition. Mud Pits A, B, and D were in excellent condition, and 
no issues were identified with Area S or Area X. The overall condition of the unit was good, and 
no maintenance or repairs were recommended. 

3.3 SUBSIDENCE SURVEY 
3.3.1 Background 

3.3.1.1 UC-I 
The UC-1 CMP cover was designed using a vegetated monolayer cover to remove infiltrating 
precipitation and entrained water from the mud through evapotranspiration. The cover consists 
of a 1.2-m (4-ft) thick vegetated stabilization layer overlying a supportive geogrid that is in 
contact with the underlying hydrocarbon-impacted mud. The vegetated cover consists of a 0.6-m 
(2-ft) layer of borrow soil and hydrocarbon-impacted materials obtained from UC-1, UC-3, and 
UC-4, with a top layer consisting of 0.6 m (2 ft) of clean borrow material. The cover is sloped 
inward and designed to direct run-off into an existing drainage channel (NNSA/NV, 2001). 

Twelve SMs were installed on the UC-1 CMP cover to provide elevation control for measuring 
subsidence of the cover over both the CMP and the relocation trench (NNSA/NV, 2001). A 
survey plat of the SM locations can be found in Appendix B. The baseline subsidence survey, 
which was completed on December 4,2000, is used as the reference survey to calculate 
subsidence after, each survey. Biannual subsidence monitoring was started in February 2002 and 
is conducted in the first and third quarters of the year. The UC-1 baseline survey locations and 
elevations are provided in Table 1. 

Consolidation (settling) due to the weight of the cover on the CMP was calculated based on 
geotechnical testing, and is expected to be less than 20 cm (8 in.), with 90 percent of this settling 
expected to occur over a period of 3 to 13.5 years. As the cover settles, water will be squeezed 
from the drilling mud and will be available for evapotranspiration through the vegetated cover. 
Monthly surveys were conducted from December 2000 through September 2001 to determine if 
the settling rate of the cover was within the design specifications detailed in the Corrective 
Action Plan (CAP) (U.S. Department of Energy, Nevada Operations Ofice [DOEmV], 2000). 
Because the mud was placed in the pit as a slurry, it is expected to be relatively homogenous, and 
differential settling is expected to be minimal. Settling of the cover will be directly proportional 
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to the mud thickness and will vary across the length of the CMP. The SMs for the CMP cover 
are SM-2, SM-3, SM-4, SM-6, SM-7, SM-8, SM-10, SM-11, and SM-12. 

Consolidation of the material placed in the relocation trench (SM-1, SM-5, and SM-9) was 
calculated to be approximately 23 cm (9 in.), with 90 percent of this settling expected to occur 
between 16 and 65 years ( D O E N ,  2000). Because the material in this area is relatively 
homogenous, differential settling is not expected to occur. 

TABLE 1. UC-1 MONUMENT COORDINATES AND BASELINE ELEVATIONS 

' Horizontal datum U.S. State Plane 1983; vertical dahm National Geodetic Vertical Datum of 1929 

The UC-4 Mud Pit C soil cover was constructed to assist the design and planning for the 
construction of the UC-1 CMP cover. The UC-4 cover used a geosynthetic clay liner as opposed 
to the vegetated monolayer cover used at UC-1. Two permanent SMs (west and east 
monuments) were installed in the cover to provide elevation control for measuring subsidence of 
the cover. A survey plat of the SM locations can be found in Appendix B. The baseline 
subsidence survey was completed on October 12, 1999, and is used as the reference survey to 
calculate subsidence. The UC-4 baseline survey locations and elevations are provided in 
Table 2. 

Based on site specific geotechnical data, the amount of consolidation (settling) of the UC-4 cover 
and mud pit was calculated to be less than 5 cm (2 in.), with 90 percent of this settling expected 
to occur within the first year. Monthly surveys were conducted from October 1999 through 
June 2000 to determine if the settling rate of the cover was within the design specifications 
detailed in the CAP (DOE/NV, 2000). 
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TABLE 2. UC-4 MONUMENT COORDINATES AND BASELINE ELEVATIONS 

)I West Monument 1 6,435,982.965 538,966 438 1999269 H 

3.3.2 Subsidence Survey Results 

3.3.2.1 UC-I 
Elevations and baseline subsidence data are provided in Table 3 and presented in graphical form 
in Figure 4. The settling pattern that has been seen since December 2000 appears to have 
stabilized during the current monitoring period, with most survey monuments showing little to 
no change from the March 2004 to the September 2004 surveys. The degree of settliig in both 
the relocation trench and in the CMP is within the predicted range and shows no unusual 
subsidence. The data collected over the CMP section of the cover indicate that the largest 
subsidence is located along the center line of the CMP, including SM-6, SM-7, and SM-8. This 
was expected due to the thicker layer of mud in this area. The northern monuments, SM-2, 
SM-3, and SM-4, show the least subsidence due to the thinner layer of mud along this margin of 
the cover. The greatest degree of settling continues to be on SM-6, which has subsided a total of 
11.1 cm (4.3 in.) since the baseline survey in December 2000. 

Elevations and baseline subsidence data are provided in Table 4 and presented in graphical form 
in Figure 5. Both the east and west monuments indicate a slight rise in elevation in the 
March and September surveys. Settling of the west monument is still slightly greater than the 
predicted settling of 5 cm (2 in.), with a total subsidence of 6.0 cm (2.4 in.) since the baseline 
survey in October 1999. The east monument has subsided a total of 2.1 cm (0.8 in.) since the 
baseline survey. The largest changes occurred within the first year, as expected. Settling of the 
monuments appears to have stabilized. 

Monitoring of tHe UC-4 cover, as specified in the closure plan, was to continue for at least two 
years after the initial monthly surveys. The subsidence surveys at UC-4 will continue until all 
monuments have stabilized. 
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TABLE 3. UC-1 MONUMENT ELEVATIONS AND SUBSIDENCE 
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3.4.1 Background 

The fenced UC-I CMP cover and adjacent unfenced disturbed area were seeded in the autumn 
of 2000, and 5,000 transplants were planted on the soil cover in the spring of 2001. 
Evapotranspiration by the vegetation reduces infiltration and percolation of storm water through 
the cover. The vegetation also helps reduce erosion of the cover by wind and water by reducing 
surface velocities. 

Post-closure requirements for this site include periodic vegetation surveys to assess the 
establishment of a healthy and stable vascular plant cover and to monitor its effectiveness. A 
preliminary evaluation of the site was conducted in July 2001 to confirm germination, and 
subsequent surveys were conducted in October 2001, March 2002, September 2002, and 
June 2003 to evaluate the density, diversity, and overall condition of the vegetation. These 
evaluations demonstrated successful establishment of healthy plant communities and adequate 
resistance of the plants to cold weather. Seeded vegetation in the adjacent area outside the fence 
has not done as well as the vegetation on the cover due to animal grazing. 

On June 2,2004, a vegetation survey was performed and is summarized in the following 
sections. In 2003 and 2004, a cover point projection device was used to estimate plant cover, 
which provided greater accuracy than visual estimates used in earlier surveys. An area with a 
well-established native plant community was used to provide a reference point with wh~ch to 
compare the cover vegetation. The complete vegetation monitoring report, which was prepared 
in August 2004, is included in Appendix C. 

3.4.2 Survey Results 

Remediation vegetation success is evaluated by comparing plant cover, density, and diversity to 
a reference area of well-established plants. For this remediation program, no percentage 
standards have been established. For similar projects at the Tonopah Test Range, 60 percent of 
native levels at ten years after vegetation is deemed successful. For this project at this stage, 
vegetation is deemed successfUl if plant cover and density are on track to being similar to the 
native vegetation. 

Total plant covgr declined slightly this year after showing a steady increase from March 2002 to 
June 2003. Total plant cover on the UC-1 CMP cap was 28 percent in 2003 and decreased to 
23.2 percent in 2004, which was slightly less than the reference area. The reduction in cover is 
probably a result of the continued effects of below normal recipitation. Plant density continues P to decrease from a high of 44.1 plants per square meter (m ) in 2001 to a low of 22.1 plants per 
square meter in 2004. The decreases in plant density suggest that a percentage of the plants are 
dying annually as resources become more limited. However, the plant density on the revegetated 
areas is still more than double that of the reference area. Plant diversity has also declined each 
year but continues to be higher on the CMP cap compared to the native vegetation on the 
surrounding areas. 

On the revegetated unfenced perimeter areas, total plant cover decreased from 2003 to 2004 as a 
result of heavy animal grazing. Overall plant density on the adjacent revegetated areas also 
decreased slightly from 2003 to 2004. As seeds were germinating and young seedlings tried to 
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root and become established, they were quickly exposed to herbivores, and many young 
seedlings did not survive. As a result, there are about half as many plant species on adjacent 
disturbed areas as there are on the CMP cap. Many plants on the CMP cap flower and set seed 
annually. Seed from surrounding native plant communities is also infiltrating these sites. With 
favorable growing conditions, more species may eventually become established, and plant 
diversity will improve. 

3.4.3 Summary and Conclusions 

The 2004 survey results indicate the revegetation has been very successful. The success of 
revegetation efforts at CAU 41 7 can be declared if plant cover and density on the revegetated 
areas are similar to corresponding values from a native plant community or reference area. 
Based on plant density, both the CMP and adjacent disturbed areas would exceed any criteria for 
successful revegetation. There are twice as many plants on the CMP and 50 percent-more plants 
on the adiacent disturbed areas than on the reference area. Plant cover on the CMP was 
96 of plant cover in the native plant community, which is down from the 112 percent 
in 2003. Cover on the disturbed areas was only 64 percent of plant cover in the native plant 
community, also down from 77 percent in 2003. Even though plant cover may be lower in 2004 
than in 2003, it is still in good condition considering that precipitation has been below normal 
since the first growing season in the spring of 2001. 

Vegetation should continue to be monitored to document any changes in the plant community 
and identify conditions that could potentially require remedial action in order to maintain a 
viable vegetative cover on the site, especially the CMP. However, given the apparent success of 
the vegetation program, it is suggested that future surveys be conducted once every two years or 
as needed to help monitor the health of the vegetation. TDR soil moisture monitoring will 
continue to provide a measure of the success of the vegetated cover to limit infiltration of 
precipitation to the waste materials below. Quarterly visual inspections and photographic 
documentation will also provide a means to monitor changes in the state of the vegetation on the 
cover, such as plant disease, bald areas, or unusual weather conditions. 

3.5 MAINTENANCE AND REPAIR 
Copies of the field notes recorded and the photographs taken during the maintenance and repair 
activities conduqted during 2004 are located in Appendix A. 

3.5.1 UC-1 Maintenance and Repair 

The only maintenance activity performed at UC-1 in 2004 was placement of stickers with 
updated contact information on the site warning signs. This activity was performed during the 
June inspection. 

3.5.2 UC-3 Maintenance and Repair 

Stickers with updated contact information were placed on the site warning signs during the 
June inspection. Two concrete monuments were installed on July 20-22.2004, on the UC-3 
Southern Outlier site (CAS 58-25-01), and signs were attached to the monuments during the 
September inspection. 
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3.5.3 UC-4 Maintenance and Repair 

Stickers with updated contact information were placed on the site warning signs during the 
June inspection. Brush and weeds were removed from the Mud Pit C cover on July 20,2004. 
Six concrete monuments were installed around Mud Pits A and B on July 20-22,2004, to better 
demarcate the pit perimeters. The top 15 inches of the Mud Pit A monuments were painted blue. 
and the top 15 inches of the Mud Pit B monuments were painted red. Signs were attached to the 
monuments during the September inspection. 
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4.0 SOIL MOISTURE MONITORING 

The CNTA UC-I CMP monolayer cover is designed to limit infiltration of moisture into the 
disposal unit by evapotranspiration from vegetation that was established on the cover for that 
purpose. The cover performance is monitored using TDR sensor data to provide a profile of the 
water content in the cover. The soil water content profile will determine whether the cover is 
performing as designed and if it is in compliance with the closure plan and agreements. 

The point of compliance for the UC-1 CMP cover is at the depth of the deepest TDR soil 
moisture probe, which is approximately 1.07 m (3.5 A) below ground surface. Cover compliance 
criteria will be based on the soil moisture content of the cover. The specific criteria will not be 
set until the cover has had sacient time to reach equilibrium. Once the soil moisture content in 
the cover has reached equilibrium, soil moisture compliance values will be agreed upon with the 
NDEP. 

The soil moisture content is obtained using a Campbell Scientific TDR-100 Time Domain 
Reflectometer and a data logger housed in an instrument vault located just off the southern edge 
of the cover. TDR sensors were buried in the cover at two locations during cover construction. 
At both locations, two TDR sensors were placed at each of the following depths: 0.15,0.46, 
0.76, and 1.07 m (0.5, 1.5,2.5, and 3.5 ft) below the surface of the cover (Figure 3). The TDR 
nests are located approximately 48 m (157 ft) northwest and 48 m (157 ft) northeast of the 
instrument vault. Data are collected daily from each TDR sensor and stored in a data logger 
located in the instrument vault. The stored TDR and precipitation data are automatically 
transmitted via a satellite uplink to a Geostationary Operational Environmental Satellite 
(GOES 10) for relay to the National Oceanic and Atmospheric Administration's Wallops Island, 
Virginia, earth station. The data are retrieved from the earth station twice weekly for processing, 
analysis, and archive. 

The TDR probes were calibrated to Volumetric Moisture Content (VMC) using a "dry-down" 
method with native soil and the full cable length. The results of the calibration indicated that a 
site-specific calibration equation should be used instead of the standard Topp equation. It was 
also found that because of the long cable lengths and soil conductivities, the TDR reflection end 
points were extremely flat under saturated and near-saturated conditions resulting in unreliable 
data in these regions. 

A 4" order polynomial fit of the calibration data over the range of 5 to 35 percent VMC yielded 
the following calibration equation: 

VMC (%) = -308.701 + 373.1803(L/L) - 1 6 3 . 6 4 4 ( ~ / ~ ) ~  +31.82972(~/~)~  - 2 . 2 5 5 4 8 ( ~ / ~ ) ~  

Where L/L is the ratio of trace length to probe length as recorded by the data logger. 
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4.2 PRECIPITATION DATA 
Precipitation data are collected at the UC-1 CMP cover by a Campbell Scientific TE525 tipping 
bucket rain gauge fitted with a CS705 precipitation adapter for snowfall measurements. The rain 
gauge data are collected and stored by the data logger until the daily TDR and precipitation data 
are transmitted via a satellite uplink to an earth station in Wallops Island, Virginia. The data are 
retrieved from the earth station twice weekly for processing, analysis, and archive. 

The precipitation record for the UC-1 CMP cover is presented in Figure 6. The total 
precipitation for Calendar Year 2004 was 15.4 cm (6.08 in.) which is considered above average. 

4.3.1 Discussion of Analytical Data Trends 

In September 2002, the ground surface above each TDR nest was seeded. A straw mulch layer 
was placed over the nests in November 2002, and each was irrigated with 20 gallons of water to 
assist germination in the spring. Inspections during subsequent years indicate that vegetation is 
becoming established. 

Graphs of the TDR-derived soil moisture content, combined with the daily precipitation from the 
rain gauge, are presented in Figures 7 through 10. Each TDR location (east and west) is 
composed of two separate stacks of four TDR probes, designated as Nest A and Nest B. The 
nests are set approximately 1 m (3.3 ft) apart and are used to form a redundant measurement 
profile. The east nest is located near the centerline of the cover where the mud thickness is the 
greatest, while the west nest is located M h e r  up the flank of the CMP cover where the 
underlying mud layer is thinner. The east nest was placed to monitor the area where maximum 
soil water content would be expected, that is, near the cover drainage channel and over an area of 
maximum mud thickness where the weight of the cover would force the most excess water ftom 
the underlying drilling mud. The west nest was placed in an area more representative of the 
cover in general. 

The soil moisture graphs, Figures 7 through 10, show several responses: the initial conditions, 
wetting events, infiltration, and the return to steady-state conditions under both barren and 
vegetated conditions. The initial conditions at the beginning of the data collection reflect the 
disturbed soil's 'intrinsic moisture conditions. The installation of the TDR probes is described in 
detail in the CR ( N N S M ,  2001). The trenching and compaction of each of the soil lifts 
disturbed the soil profile and resulted in a vertical moisture content profile that was not 
necessarily monotonic with depth as would be expected with a natural profile. Consequently, 
some depths appeared wetter than others and will remain so until the system fully equilibrates. 
As noted earlier, vegetation is not established directly over the TDR nests, only surrounding 
them. Therefore, some excess infiltration and lower than normal evapotranspiration can be 
expected until the vegetation over the TDR nests become established. 

Wetting events can be seen as a rapid rise in the VMC in the shallow depths and lag in time as 
this pulse moves down through the cover soil to depth. All the profiles indicate a rapid increase 
in moisture content at the end of February 2001. This is coincident with temperatures rising 
above the freezing point, which allowed the snow melt to infiltrate as a sudden pulse. The rate of 
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UC-1 PRECIPITATION 
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infiltration on the barren cover was remarkable, especially on the west nests. Both the east and 
west nests remained very wet through July 2001, when the moisture contents began to fall, due to 
germination of the plant cover and evapotranspiration over the hot summer months. At the 1.1 m 
(3.5 ft) depth for both nests, the soil was saturated. This was a primary design feature of the 
cover and is due to the weight of the cover and settling, which forces the water out of the mud, 
making it available for root uptake and evapotranspiration. 

Starting in 2002, at which point the vegetation was established, smaller scale wetting events were 
seen at both nests starting each year in midJanuary and with snow melt, occurring each 
February. This infiltration can be seen each year until midJune when, due to evapotranspiration 
from the vegetation and low seasonal precipitation, the profile shows avery rapid drying trend 
throughout the cover to a depth of 1.1 m (3.5 ft). With the exception of the 1.1-m (3.5-ft) probes 
on the east nests, by the end of January 2003, moisture contents at depth are between 11 and 
14 percent VMC and appear to have stabilized. Considering the above average rainfall this year 
and the stable conditions that have been observed during the drought period, it is expected that 
the compliance criteria can be established in the next reporting period. 

The most recent results obtained indicate the cover system is performing as designed, with most 
VMC values decreasing from a maximum of 35 percent VMC in 2001 to about 12 percent VMC 
by the end of December 2004. Saturated conditions are still observed at depth at the cover-mud 
interface on the eastern nests, where the mud thickness and subsidence are the greatest. The 
western nests show a uniform dry profile with stable conditions below 0.76 m (2.5 ft) in depth. 

Both TDR nests present a very similar profile and indicate that the cover is performing as 
designed, with evapotranspiration effectively removing water from the cover. 

4.3.1.1 East TDR Nests 
The east TDR nests are located near the drainage channel at about the center of the cover. Both 
run-on from precipitation events and water pressed out from the thickest portion of the 
underlying mud were expected to produce the highest soil moisture content that would be found 
on the CMP cover. Data obtained for both of the east nests indicate that to be the case. TDR 
data obtained from the 1.1-m (3.5-ft) depth are largely corrupted due to high moisture content 
(saturated conditions) coupled with a very high soil conductivity. The combination of these 
effects and the very long cable lengths created problems in measuring the reflected signal from 
the TDR probds. As a result, the data are very noisy and practically missing at the 1.1 -m (3.53) 
depth at both nests. Due to the high soil conductivities, for percent VMC values greater than 
approximately 25 percent, the TDR data are outside the operation limits of the system, and the 
moisture content should be estimated only as "greater than 25 percent VMC." 

Nest A and B both indicate dry stable conditions as were noted during the last reporting period. 
The heavy rainfall events in November and March 2004 show infiltration to approximately 0.5 m 
(1.5 ft) before the majority was removed from the cover by evapotranspiration. Moisture content 
measurements at depth are between 1 1 and 14 percent VMC and appear to have stabilized. 

Both TDR nests present a very similar profile and indicate that the cover is performing as 
designed with saturated conditions at the cover-mud interface and evapotranspiration effectively 
removing water from the cover. 
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4.3.1.2 West TDR Nests 
The west TDR nests are located on the western flank of the CMP cover and represent the typical 
conditions to be expected over the majority of the cover. 

The data obtained from both west nests are not aflected by the signal loss problems obsenred on 
the east nests. The data presented are similar to those of the east nests. with the initial verv wet 
conditions extending from early March 2001 to approximately septemb&r 2001. Drying - 
conditions extend from the surface to depth from October 2001 to approximately October 2002 
at which time the cover vegetation became established. ~onditionsremain dry and stable 
through the current monitoring period with moisture content measurements between 12 and 
14 percent VMC. 

Moisture content measurements at the surface indicate wet conditions fiom the February 2004 
and November 2004 precipitation events. Infiltration extended to approximately 0.5 m (1.5 ft) 
before the majority was removed from the cover by evapotranspiration. 

Both west nests present a very similar profile and indicate the cover is performing as designed, 
with evapotranspiration effectively removing water from the cover. The moisture content at all 
depths appears to be approaching steady state. 



Post-Closure Repon - CAU 41 7 
Revision: 0 
Date: April 2005 

THIS PAGE INTENTIONALLY LEFT BLANK 



Posf-Closure Repon - CAU 41 7 
Revision 0 
Date: April 2005 

5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

The inspections conducted at UC-1 indicated the continued integrity of the sites. No new cracks 
or fractures were observed on the UC-I CMP cover this year, and the cover did not exhibit any 
signs of subsidence or erosion. The vegetation was healthy and well established. No issues were 
identified with the fence, gate, or monuments. The signs may need to be replaced in the future; 
however, stickers were placed on the fading signs with contact information during the 
September inspection. No other maintenance or repairs activities were performed during 2004, 
and none are recommended at this time. 

The inspections at UC-3 indicated that the sites are in excellent condition. It was recommended 
during the March inspection that new monuments be installed on the UC-3 Southern Outlier 
(CAS 58-25-01), and this activity was performed in July. Signs were mounted on the 
monuments during the September inspection. No other issues or concerns were identified, and 
no maintenance or repair activities are recommended at this time. 

Inspections performed at UC-4 indicated that the sites in good condition. It was recommended 
during the March inspection to install six new monuments to better demarcate the boundary of 
Mud Pits A and B. The monuments were installed in July, and signs were mounted on the 
monuments during the September inspection. One new crack was identified on the south side of 
the Mud Pit C cover during the June inspection. It did not progress to an actionable level 
during 2004. No issues were identified with the monuments, fence, or gate. Weeds were 
removed fiom the Mud Pit C cover in July. The signs may need to be replaced in the future; 
however, stickers were affixed to the signs during the September inspection with updated contact 
information. No other maintenance or repairs are recommended at this time. 

The UC-1 settling trend that has been seen since December 2000 appears to have stabilized 
during the current monitoring period, with most survey monuments showing little to no change 
fiom the March 2004 to the September 2004 surveys. The degree of settling in both the 
relocation trench and in the CMP is within the predicted range and shows no unusual subsidence. 

Measurements at the UC-4 east and west monuments indicate a slight rise in elevation in the 
March and September surveys. Subsidence at the west monument is still slightly greater than the 
predicted settling of 5.0 cm (2.0 in.) with a total subsidence of 6.0 cm (2.4 in.) since the baseline 
survey in October 1999. Settling of the monuments appears to have stabilized. 

The June vegetation survey indicates that the UC- I CMP revegetation has been very successhl. 
The vegetation should continue to be monitored to document any changes in the plant 
community and identify conditions that could potentially require remedial action in order to 
maintain a viable vegetative cover on the site. It is suggested that future vegetation surveys be 
conducted once every two years or as needed to help monitor the health of the vegetation. 

Precipitation was above average with an annual rainfall total of 15.4 cm (6.08 in.) in 2004. 
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Soil moisture content data show that the UC- 1 cover is performing as designed with saturated 
conditions at the cover-mud interface and evapotranspiration effectively removing water from 
the cover. 

No significant concerns were noted during the quarterly inspections, and no further 
maintenance or repairs are recommended at this time. 

No significant concerns were noted on the subsidence surveys on UC-1 and UC-4. 

The vegetation survey indicated that the vegetation on the UC-1 CMP and adjacent areas 
is healthy and well established. 

Soil moisture monitoring data indicate that the cover is performing as designed with 
evapotranspiration effectively removing water from the cover. 

With the above average rainfall this year and the steady state conditions that have been 
observed during the drought period, it is expected that the soil moisture monitoring 
compliance criteria will be established in the next reporting period. 

Continue site inspections quarterly as scheduled to observe the condition of the covers, 
fence, vegetation, signs, and monuments. 

Continue subsidence surveys on UC-1. Continue subsidence surveys at UC-4 for one 
more year to determine stable conditions. 

Continue vegetation surveys once every two years or as needed to help monitor the health 
of the vegetation. 

Continue TDR data collection for at least one more year to establish equilibrium 
conditions before establishing compliance criteria. 
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FIELD NOTES, AND PHOTOGRAPHS 
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A. GENERAL INSTRUCTIONS 
1. All checklist items must be completed and detailed comments made to document the results of the site inspection. The 

completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure 
that a complete record is made. Altach the additional pages and number all pages upon completion of the inspection. 

3. Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to 
previous reports provided. The purpose of this requirement is to provide a written explanation of inspector obse~at lons 
and the inspector's rationale for conclusions and recommendations. Explanations are to be placed on additional 
attachments and cross-referenced aPPropriatelY. Explanations, in addition to narrative, will take the form of sketches. 
measurements. annotated site mans. 

7 - 
4 Tne s te tnspecllon 1s a Na k.ng InspeCtlOn of the ent re stte 1nclua.ng tne permeter and sJffic~ent tralsects to be aboe to 

tnspecr tne ent re surface ano all features speclfcally descr~bed in thls cnec~l~st  
5 A stanoard set of cc or 35 mm photograohs (or eqJ.valent) 1s reqo red in addlt on all anomalous featdres or new features 

( S L C ~  as manges in adlacent area laPo use) are to De pnotograpneo A photo log entr) w~l, be maoe lor eacn photograpn 
taten 

6. This unit will be inspected biannually with formal reporting to the Nevada Division of Environmental Protection to be done 
annually. The annual report will include an executive summary, this inspection checkli~t with field notes and photo log 
attached, and recommendations and conclusions. 

a. Were anomalies or trends detected on previous 
inspections? 

a. Has site repair resulted in a change from as-built 
conditions? 

C. SITE INSPECTldN (To be compieted during inspact~on) I YES 1 NO EXPLANATION 

1 Adjacent off-site features within watershed areas. 
$ " -,2$,'6".11.'" 

a. Have there beeneny changes in use of adjacent area? h%&$+id 
, ,.. - - 

b. Are there any new roads or trails? 

c. Has there been a change in the position of nearby 
washes? 

d. Has there been ialeral excursion or erosion/deposition of 
nearby washes? 

e. Are there new drainage channels? 

f. Change in surrounding vegetation? 

2. Security fence, signs 

;:y.,,q~.th.<q* 
'..i...~ ,,<. 6 a. Displacement of fences, site markers, boundary markers. 

p&.i42 or monuments? ..*%o, 
J 

b. Have any signs been damaged or removed? ! 
(Number of signs replaced: ) 



3. Waste Unit cover. 

a. is there evidence of settling? 

b. Is there cracking? 

c. Is there evidence of erosion around the cap (wind or 
water)? 

d. Is there evidence of animal burrowing? 

e. Have the site markers been disturbed by man or natural 
processes? 

f. DO natural processes threaten to integrity of any cover or 
site marker? 

a. is perimeter fence or mesh fencing damaged? 

b. Is there evidence of horses or rabbits on site? 

c IS organic mulch and/or plants adequate to prevent 
erosion? 

d. Are weedy annual plants present? if yes, are they a 
problem? 

e. Are seeded plant species found on site? 



1. Ail checkiist items must be completed and detailed comments made to document the results of the site inspection. The 
completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure 
that a complete record is made. Attach the additionai pages and number ail pages upon completion of the inspection. 

3. Any checklist line item marked by an inspector in a SHADED BOX, must be fully expiained or an appropriate reference lo 
previous reports provided. The purpose of thisrequirement is to provide a written explanation of inspector observations 
and the inspectots rationale for conclusions and recommendations. Explanations are to be placed on additionai 
attachments and cross-referenced appropriately. Explanations, in addition to narrative, wiiitake the form of sketches. 
measurements, annotated site maps. 

4. The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to 
inspect the entire surface and ail features specifically described in this checkiist. 

6. This unit wiil be inspected biannually with fonnal reporting to the Nevada Division of Environmental Protection to be done 
annually. The annual report wiil include an executive summary, this inspection checklist with field notes and photo log 
attached, and recommendations and conclusions. 

a. Were anomalies or trends detected on previous 

a. Has site repair resuited in a change from as-built 
conditions? 

1. Adiacent off-site features within watershed areas. 

a. Have there been any changes in use of adjacent area? 

b. Are there any new roads or trails? 

c. Has there been a change in the position of nearby 

d. Has there been lateral excursion or erosion/deposition of 
nearby washes? 

e. Are there new drainage channels? 

f. change in surrounding vegetation? 

2. Security fence. signs. 

a. Displacement of fences, site markers, boundary markers, 
or monuments? 

b. Have any signs been damaged or emoved? 
(Number of signs replaced: 4 ) '  
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CAU 417: CNTA UC-4 MUD PIT C COVER, POST-CLOSURE INSPECTION CHECKLIST 

3. Waste Unit cover. 

a. Is there evidence of settling? 

b. Is there cracking? t 
C. is there evidence of erosion around the cap (winu ur 

- +  
water)? 

6. is there evidence of animal burrowing? 

e. Have the site markers been disturbed by man or natural 
processes? 

f, is the vegetation on the cover? 

g. DO natural processes threaten to integrity of any cover or 
site marker? 

4 Photo Documentation 

a Has a photo log been prepared? 

c Number of photos exposed ( ) 

D. FIELD CONCLUSIONS 
>&,T:<$$$g.: 

1. Is there an imminent hazard to the integrity of the unit? BIy$>;..#y& V, 
(Immediate report required) !$$;!d.f?g4@ 

6. Rationale for field conclusions; 

E. CERTIFICATION 

i have conducted an inspection of the UC-4 Mud Pit C Cover. CAU 417, at the Central Nevada Test Area in accordance with the 
Post-Closure Inspection Plan (see Closure Report) as recorded on this checklist, attached sheets, field notes. photo logs, and 

Printed Name: 3-44 &-fr 

Date: 2kii/!a 3 1 
I 



11 CAU 417: CNTA UC-1 CENTRAL MUD PIT COVER, POST-CLOSURE MONITORING CHECKLIST 
r I 

Date of Last Insoect~on: Z / L ~ W  Reason for Last inspection && ES~-&SYQ- 
Responsible Anency: RN ( 

Project Manager. rif <rn N U  

A. GENERAL INSTRUCTIONS 
1. Ail checklist items must be completed and detailed comments made to document the results of the site inspection. The 

compieted checkiist is part of the field record of the inspection. Additional pages should be used as necessary to ensure that a 
compi'ete record is made. Attach the additional pages and number all pages upon completion of the inspection. 

2. Any cheoklist line Rem marked by an inspector in a SHADED BOX, must be fuilv exolained or an a~oro~riate reference to 
~~ ~ 

prewous reports provided. The purposeof this requirement is to provide a wriden explanation of in&edtor observations and the 
mspectw's rat~onaie for conciusions and recommendations. Emlanations are to be  laced on additional attachments and cross- 

~ -~ ~- . .-. 
r e f i r e n d  appropriately. Explanations, in addition to narrative: will take the form ofsketches, measurements, annotated site 
maps. 

3. The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to inspect 
the entire stlflace and ail features specifically described in this checkiist. 

-4. A standard sot of color 35 mm photographs (or equivalent) is required. in addition, all anomaious features or new features (such 
as changes ill adjacent area land use) are to be photographed. A photo log entry will be made for each photograph taken. 

5. ' This unit wili be inspected bfannually with formal reporting tothe Nevada Division of Environmental Protection to be done 
annualiy. 'The annual report will include an executive summary, this inspection checkiist with field notes and photo log attached, 
hnd rswnvnendations and Conclusions. 

. . 

2. Previous inspection reports reviewed. 

a. Were enomalies or trends detected on pr'evious inspections? 

3. Site maintenance and repair records reviewed. 

a. Has site repair resulted in a change from as-built conditions? 

a. Have there been any changes in use of adjacent area? 

b. Are there any new mads or trails? 

c. Has there been a change in the position of nearby washes? 

d. Has there been lateral excursion or erosion/deposition of 
nearby washes? 

e. Are there new drainage channels? 

f. Change in surrounding vegetation? 

2. Security fence, signs. 

a. Displacement of fences, site markers, boundary markers, or 
monuments? 

b. Have any signs been 
(Number of signs replaced: 

c. Were gates locked? 



' 

3. Waste Unit cover. 

a. Is there evidenca of settling? 

b. is there cracking? 

c. Is there evidence of erosion around the cap (wind or water)? 

d. Is there evidence of animal burrowing? 

e. Have the site markers been disturbed by man or natural 

1. Do natural processes threaten to integrity of any cover or site 

a. Is perimeter fence or mesh fencing damaged? 

b. Is there evidence of horses or rabbis on site? 

c. is organic mulch andlor plants adequate to prevent erosion? 

d. Are weedy annual piants present? If yes, areihey a problem? 

e. Are seeded plant species found on site? 

5. Photo Documentation 

a. Has a photo log been prepared? 

an imminent hazard to the integrity of the unit? 



lmpect~on Date & /2? / O q  
Inspector (name, tltle, oraanuatlon) S#W&.tth, %U~AJISWJ , mu hrtrr~&~L,  &U . 
Assistant inspector (name, tltle, organization) LL~C. FUY~ , -ir?cw m0 , 6A' ,a 
A GENERAL INSTRUCTIONS 

1. Ail checklist iwms must be completed and detailed comments made to document the results of the site inspection. The 
completed checklist is Part of the field record of the inspection. Additional oaaes should be used as necessaw to ensure Mat a 

~ 

complete record is made. Attach the additional pages and number all pages Lpon completion of the inspectid". 
2. Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to 

previous reports provided. The purpose ot this requirement is to provide a written explanation of inspector ohsewations and the 
inspector's rationale for conclusions and recommendations. Explanations are to be placed on additional attachments and cross- 
referenced appropriately. Explanations, in addition to narrative, will take the form of sketches, measurements, annotated site 
maps. 

3. The site inspection is a Walking inspection of the entire slle including the perimeter and sufficient transects to be able to inspect 
the entire surface and ail features soecifically described in this checklist. 

4 A standara set of color 35 mm photograpns (or equlvalentl is reqJlrea In addlLon, ad anomalous feat~res or new features ( s ~ c n  
as cnanges in adjacent area land use) are to oe photographea A onoto loa entw vri., be made for each onotoaraon taken 

5. This unit will be inspected biannually With fonnalrepoiin~ to the Nevada ~ i v i s i o i  of Environmental ~rotict ionio be done 
annually. The annual report will include an executive summaw, this ins~ection checklist with field notes and ohoto loo attached. " -. 
and recommendations and conclusions. 

a. Were anomalies or trends detected on previous inspections? 

3. Site maintenance and repa r records reviewed. 

a. Has site repair resulted in a change from as-built conditions? 

I .  Adjacent off-site features within watershed areas. 
. . ,, , , , .. 

a. Have there been any changes in use of adjacent area? . , .: . ; ' . . . . ~ . s ~ ~ , ~ A ,  ...: ~. , ~~ K 
' <  7 .  . _ ,  ). i 

b. Are there any new roads or trails? '...".,, .-.,. ",".> 
, ,  . ,  K 

. . , ~. c. Has there been a change in the position of nearby washes? . , ~ b .  K 

d. Has there been lateral excursion or erosion/deposition of : , 

nearby washes? X 

e. Are there new drainage channels? K 

t. Change in surrounding vegetation? X 

!. Security fence, signs. 

a. Displacement of fences, site markers, boundary markers, or 
monuments? 

b. Have any signs been 
(Number of signs replaced: 

c. Were gates locked? 



1 

3. Waste Unit cover. 

a. is there e v i d e b  of settling? 

b. Is there cracking? 

c. Is there evidence of erosion around the cap (wind or water)? 

d. Is there evidence of animal burrowing? 

e. Have the site markers been disturbed by man or natural 

1. is the vegetation on the cover? 

g. Do natural processes threaten to integrity of any cover or site 

(Immediate repopt required) 



1. All checklist items must be completed and detailed comments made to document the results of the site inspection. The 
completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure 
that a Complete record is made. Attach the additional pages and number all pages upon completion of the inspection. 

3. Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to 
previous reports provided. The purpose of this requirement is to provide a written explanation of inspector observations 
and the inspector's rationale for conclusions and remmendations. Explanations are to be placed on additional 
attachments and cross-referenced appropriately. Explanations, in addition to narrative, will take the form of sketches. 
measurements, annotated site maps. 

4. The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to 
inspect the entire surface and all features specifically described in this checklist. 

5. A standard set of color 35 mm photographs (or equivalent) is required. In addition, all anomalous features or new 
features (such as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each 
photograph taken. 

a. Have tiere beejn any changes in use of adjacent area? 

b. Are there any new roads or trails? 

d. Has there been lateral excursion or erosion/deposition of 
nearby washes? 

e. Are there new drainage channels? 

f. Change in surrounding vegetation? 

2. Searrily fence, signs. 

a. Displacement of fences, site markers. boundaly markers. 
or monuments? 

(Number of signs replaced: 



' 1  

3. Waste Unit mver. 

a. Is there evidence of settling? 

b. IS there cracking? 

d. Is there evidence of animal burrowing? 

f. Do natural processes threaten to integrity of any cover or 
site marker? 

a. Is perimeter fence w mesh fencing damaged? 

b. IS there evidence of horses or rabbits on site? 

C. IS organic mulch and/or plants adequate to prevent 

d. Are weedy annual plants present? If yes, are they a 

e. Are seeded plant species found on site? 

a. Has a photo log been prepared? 



be completed and detailed comments made to document the results of the site inspection. The 

attachments end cross-referenced appropriately. Explanations, in addition to narrative, wiil take the foml of sketches. 
measurements, annotated site maps. 

4. The site inspection is a walking i nsw ion  of the entire site including the perimeter and sufficient hansects to be able to 
inspect the entire surface and all features specifically described in this checklist. 

5. A standard set of color 35 mm photographs (or equivalent) is required. in addition, ail anomalous features or new 
features (such as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each 
photograph taken. 

6. This unit wiil be inspected biannually with formal reporting to the Nevada Division of Environmental Protection to be done 
annually. The annual report will include an executive summary, this inspection checklist with field notes and photo log 
attached, and rewmmendations and conclusions. 

2. Previous inspection reports reviewed. 

a. Were anomalies M trends detected on previous 

1. Adjacent off-site features within watershed areas. 

a. Have there be& any changes in use of adjacent area? 

b. Are there any new roads or trails? 

c. Has thare been a change in the position of nearby 

d. Has there been lateral excursion or erosion/deposition of 
nearby washes7 

e. Are there new drainage channels? 

f. Change In surrounding vegetation? 

2. Security fence, signs. 

(Number of signs replaced: 

c. Were gates locked? 



a. Is there evidence of settling? 

b. Is there cracking? 

c. Is there evidence of erosion around the cap (wind or 

d. la there evidence of animal burrowing? 

f. Is the vegetation on the cover? 

g. Do natural processes threaten to integrity of any cover or 
site marker? 

4. Photo Documentation 

(Immediate report required) 



be completed and detailed comments made to document the results of the site insoection. The 
com~leted checklist IS Dart of the field record of the ~nsoection Add~tional oaaes should be used as necessanr to ensure 11 .~-"--  - ~~ ~ - . ~  ~~ . . . -. . . . . . 
that a complete recordis made. Attach the aaditional ;ages and number all pages upon campoetion of the lnspeotion 

2 Any checklist line item markea by an .nspecior In a SHADED BOX, must be ful~y expla~ned or an appropnate reference to 11 
previous reports provided. The purpose of this requirement is to provide a wrilien explanation of inspector observations 11 
and the inspectoh rationale for conclusions and recommendations. Explanations are to be placed on additional 
attachments and cross-referenced appropriately. Explanations, in addition to narrative, will take the form of sketches, 
measurements, annotated rite maas 1 - - ~. . ~~ - 7 -  

3 The site lnspectlon is a walking inspection of the entlre stte ~nclddmg the perimeter and sufficient lransects to be able to 
inspect the entire surface and all features spedf;cally described in tnis cnecklist. 11 

4 A standard set Of color 35 mm Photoaraohs (or wuivalent) e reouired. in addklon. all anomalous features or new features 11 
(such as changes In adjacent area laid use) are to be photographed. A photo log ently will be made for each photograph 
taken. 11 

5 This unlt w~l l  oe ~nspecied o~annually wltn formal reporting to the Nevada D~v~s~on of Environmental Pmtect~on to be done 
annually The annual report wll mclude an executive summary, th~s lnspeotlon chemllst w~th field notes ano photo .og 
attacnod, ana recammendatlons an0 canclusbns 

2. Previous inspection reports reviewed. 

a. Were anomalies or trends detected on previous 
inspeotions? 

a. Has site repair resulted in a change from as-built 
conditions? 

C. SITE INSPECTION P o  be completed during inspection) YES NO EXPLANATION I 
Adjacent off-site features within watershed areas. 

a. Have there bedn any changes in use of adjabent area? 

b. Are there any new mads or trails? 

c. Has there been achange in the position of nearby 
washes? 

d. Has there been lateral excursion or erosion/deposition of 
nearby washes? 

e. Are there new drainage channels? 

f. Change in surrounding vegetation? 

2. Security fence, signs. II 
a Dtsplacement of fences, s& markers boundary markers, 

or monuments? 

0 Have any slgns been oamaged 0 removed? 
(Number of stgns replaced X )  ) 

c. Were gates locked? 



3. Waste Unit cover. 

a. Is there evidence of settling? 

b. Is there cracking? 

d. Is there evidence of animal burrowing? 

e. Have the site markers been disturbed by man or 
natural processes? 

f. DO natural processes threaten to integrity of any 
cover or site marker? 

a. Is perimeter fence or mesh fencing damaged? 

b. Is there evidence of horses or rabbits on site? 

c. Is organic mulch andlor plants adequate to prevent 

d. Are weedy annual plants present? If yes, are they a 

e. Are seeded plant species found on site? 

a. Has a photo log been prepare 

1. Is there an imminent hazard to the integrity of the unit? 
(Immediate report required) 



inspection. The completed checklist is part of the field record of the inspection. Additional pages should be 
used as necessary to ensure that a complete record is made. Attach the addiiional pages and number all 
pages upon completion of the inspection. 

2. Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate 
reference to previous reports provided. The purpose of this requirement is to provide a written explanation of 
inspector observations and the inspector's retionale for conclusions and recommendations. Explanations are 
to be placed on additional attachments and cross-referenced appropriately. Explanations, in addltion to 
narrative, will take the form of sketches, measurements, annotated gite maps. 

3. The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to 
be able to inspect the entire surface and all features specifically described in this checklist. 

4. A standard set of color 35 mm photographs (or equivalent) is requirsd. In addition, all anomalous features or 

2. Previous inspection reports reviewed. 

a. Were anomalies or trends detected on previous 

a. Has site repair resulted in a change from as-built 
conditions? 

1. Adjacent off-site features within watershed areas. 

a. Have there been any changes in use of adjacent 

b. Are there any new mads or trails? 

d. Has there been lateral excursion or 
emsion/deposition of nearby washes? 

e. Are there new drainage channels? 

f. Change in surrounding vegetation? 

2. Security fence, signs. 

a. Displacement of fences, site markers, boundary 
markers, or monuments? 



a. Is there evidence of settling? 

b. Is there cracking? 

c. Is there evidence of erosion around the cap (wind or 

d. Is there evidence of animal burrowing? 

e. Have the site markers been disturbed by man or natural 

f. Is the vegetation on the cover? 

g. Do natural processes threaten to integrity of any 
cover or site marker? 

a. Has a photo log been prepared? 

1. IS there an imminent hazard to the integrity of the unit? 
(Immediate report required) 



I I TITLE ~ A U  9 7 Csr- c ~ ~ s u r c   span, PROJECT NO. 101 
Work continued from page& cY -- r A  BOOK NO. 

I 3). 

- u ~ n o o u c m u s ~ ~ ~ ~ ~ ~ ~ i n u ~ ~  
Work continued to Page 

MTE 

3/2 5-10 
DITr 

SlONIlVKE && 4- 8-,\ 
M~CUKED m AND UNDERSTOOD BY ME WITNESS 



102 TITLE PROJECT NO. 

Work continued from Page- BOOK NO. 

--llOM9Wc*UmarrukUU 
Work continued to Page 

" .  - I . , 
MSCLO51D 10 AND UNDERSWOD BY DATE WNWSS DATE 



TITLE PROJECT NO. 
BOOK NO. 

103 
Work continued from Page- 

rll~wD.s.CIODYC(DWIauDDaar~huu Work continued to Page 

" 3/25-/o"l 
D U E  

SIONAIURE 

7JQ4-n- 
DKUOSED 10 AND UNDELSlOOD BY DAIE WITNESS 



CAu 417 Y a ~ t - L b . r r ~  & * ~ f c . ~ i - ~  
1 

TITLE PROJECT NO. 

Work continued from page& ~ J T - A  BOOK NO. 

T A U  V 
- 

17 fosr - C L O S ~ L  ,&SPECTTO~ 

< -P & 
~ ~ U I O B I * ~ f f l l C M D ~  W h W A  

Work continued to Page 
WE 

DUE 

SIGNANRE 

k n h  
DISCLOSED 10 AND UNDERSlOOD BY DATE WlTNESS 



'1 106 TITLE PROJECT NO. 

Work continued from ~ a g e K  BOOK NO. 

&a c e h ~ Q ~ ~ c o ~  J#Y 6-h / BiuCu-Wy 
I 

C4s1 bE.4c.E + G L % I L L ~ E A ~  C w D  (7 ON : v ~/&ZG=L.WP - 
A0 ~iad CRAckS N Q T A  

R E P A I R S  QF 0 L b  CLAClLLS A P f '  5 - a  
5 

15 WKU 40- 4 PM * oe fie* 4 ME pbe R w w w r  -+& 

r r u z  /N T*& NCAA (1-3 C I Q U T ~ I )  

1 5  Pfirm U/ sccw n +Dam. phu'r* fn b k  

/- - f i ~  KC- I DI?Scmed - - 
122 OD 

20 //vspccr, 4 

f&#&Q 516Ai W m t  S n c W J  b PO &nk d P ~ & s  DC) 

w D P I T J A .  U ,  a c. u#- -ub:C;k 7 !&& -I4 

d B  
v 

MG P1r5 A W T S  IAJ 6-0 b,nrr/. &&/us I@ 6paD caublnd 

G ~ ~ Y Y .  7 d u  Bnvcfi WZP I C U D  f i  P ~ L W A L  . 
rn fir C aiPIL15 b D  CC)LlbbW 

h l o  MI* .&@US aw m ~ r  U U / r  W I ~ ,  
- Y O . ~ V ~ O ~ ~ ~ S ~ * ) S W U O O - U ~ Y U  

Work continued to Page 

"" 6[~9/-./  
W 

SIONATURE 

& & k b  
DISCLOSED TO AND UNMISTOOD BY DM WtlNESS 



TITLE 
Work continued from  am& 

PROJECT NO. WP4 
BOOK NO. 

Work continued to Page 

" L/~~/L.-Y 

DIR 

SlGNUVlE  + % . . & a . L  - 
DISCLOSED 10 AND UNDERSlWD BY DATE WITNESS 



1 '  108 TITLE 
Work continued from ~ageH 

PROJECT NO. 

BOOK NO. 

~ c ~ * m ~ r r d o . ~ . c o ~ ~ m m ~ ~  
Work continued to Page 

SIONUURE W E  

I DISCLOSED 10 AND UNDERSTOOD BY I 



TITLE f l k i ~  T E ' ' ' ~  ycq d K C ?  PROJECT NO. a* 
J+ a/ BOOK NO. 

109 
Work continued from pa@& 

A+*,gr n-k e c :3e 4 4  &A& / N D S / &  1 ~ / $ . . d , ( &  , + s / ~ ,  
c 

D 9 4 -  YWZ GL 81 30 I~ .C I  

5 5% &;eC , PT#A, 0-L P A y e  - 

&,; B r d  -A * - A-D PIY c Ldo.rr & /Q:/s- A- 

M-> 1 A 6*UC 

I WITNESS I- 

.tltmrUUO.II*mOUDRUI-mYlnm Work continued to Page 
llONUURE 6 b - n  @ DATE 

7/20/Loo f 



I '  
TITLE 

UC-3 a --Y PROJECT NO. r+ 25 w 111 
Work continued from page& B O O K N O .  f l h ~ ~ ~ ~  

15 / : o ~ P *  DMMV U C - 3  &L LAC- .( 

-- -- 

IL .EYmC( IWU"nmWSIDB~ *(. LDd.l"YSA Work continued to Page 
DATE 

DATE 

SIONUURE ? ! L , & - k  
DISCLOSED W AND UNDERSTOOD BY DATE WllNESS 



I 

TITLE UC- 3 fi u c 4  Y l 7  
PROJECT NO. & A - 113 

Work continued fmm page& BOOK NO. hb 
s 

/ 09:ils ~ r n  Uc-q - krr.., pu 6 ~Z -~A 
. , 

10 

EY(~~vT-L- mmm m m  W ~ Y U  Work continued to Page 
D/UE 

7/(L2/w1 
DUE 

SlQNAJlJPE 

'&&b&..- " 
DISCLOSED TO *NO UNDERSTOOD BY DATE WlMESS 



1 '  16 PROJECT NO. TITLE e..c r I 7- &.si -C [OSLVLL ) wS^Zo 

BOOK NO. Work continued from Page &/L 
1 

4 I"/Dq C w  r \1 - C W 7 &  S u b  
I '  

Prxsonrll- A CIS*~;ESBILP 

S?rkuw Bu~LALSLM 

+ < w s  &, 4 ~ l & , ~ <  hit%Lch new DLM rjew 245-25%6] 
J 

Mu dp;ts A 4 B - s i'ons - 
20 - ~n 1% v~atfa-i+on /" J - 

D M U l , ~ n o l ~ i h  d slqn_r 1, q o ~ d  C O ~ ~ A I ' + I O M  

~ ~ c B L -  0 4 .s\nw\d bi 
a O* ~ < V ~ L P  a$ 

p h o t o < -  i . h S d& f..%+C+- 1w\L;",/, Id 
J 

25 I I c ' It"' NG 2. pu- 

'3 " 
I\ I I 

- - 
N 4  



TITLE PRoJecT NO. 1 7  
Work continued from Page BOOK NO. 

r m k  

wwwmfflI&denaeym mm Work continued to Page 
Ml€ 

9 / * ~ ( d  1 
M T Z  

I 
DATZ WIR(U5 



114 TITLE PROJECT NO. 

Work continued from Page- BOOK NO. 

~ n m c ~ ~ t a  E~UGO w m  w n m  
17 Work continued to Page 

PAIT 

SlON 

, - 
DISCLOSED TO AN~UNDERSTOOD BY DATE WITNESS 



TITLE PROJECT NO. 115 
work continued from Page- BOOK NO. 

- ~ * I ( I D U C ~ Y I  S M U W  m Y6.W. 
,7 Work continued to Page 

DHCLOSED ib AND~NDERSIOOD BY DATE WI~NESS 

DUE 

15 0'1 
DUE 1 

- I 



Post-Closure RepoR -CAU 417 
Revision. 0 
Date: April 2005 

PHOTOGRAPH LOG 

3 

4 

5 

6 

7 

19 

20 

21 

22 

23 ' 

03/25/2004 

03/25/2004 

03/25/2004 

03L?5/2004 

03/25/2004 

28 

29 

30 

31 

32 

UC-I View from south side looking north 

UC-I View from south side looking northeast 

UC-I View from south side looking east 
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Photograph 1:  UC-1 View from south edge looking west I 
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Photograph 7: UC-4 View from center looking east 
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Photograph 8: UC-4 View from center looking southeast 
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Photograph 11: UC-1 View from south edge looking northeast 

photograph 12: UC-I view from south edge loolung east 
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Photograph 15: UC-4 View from south side looking east 

B 
Photograph 16: UC-4 View from south side looking west 
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Photograph 18: UC-4 Mud I 
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Photograph 19: UC-I View from south edge looking west 

- 
rnotograpn LU: uc-I vlew rrom soutn eQge loomng northwest 
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rnotoppn 43: U L - ~  vlew m m  center loomng east 
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Photograph 27: UC-4 View from south side laoking east 
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Ynotograph 28: UL-1 Vlew trom south edge loobng west 
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Photograph 30: UC-1 View from south edge looking north 
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Photograph 31: UC-1 View from south edge looking northeast 
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Photograph 36: UC-4 w from south side looking north 
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Introduction 
Corrective Action Unit (CAU) 417 is located at the Central Nevada Test Area (CNTA) in the 
Hot Creek valley of central Nevada. Hydrocarbon-impacted drilling mud and miscellaneous 
materials were cleaned up at several Corrective Action Sites in the summer and fall of 2000. A 
soil cover was constructed over the Central Mud Pit (CMP) at UC-1, and a fence was installed 
around its perimeter. The fenced area was approximately 2.0 hectares. Adjacent disturbances 
outside the fence to the south and west and a small area across the diversion channel to the 
southwest totaled about 1.5 hectares. In the fall of 2000, after cleanup activities were completed, 
the UC-1 CMP and adjacent disturbed areas were seeded with a mix of native plant species. The 
following spring, approximately 5000 transplants were planted on the UC-1 CMP cap. 

The first evaluation of the success of the revegetation was a subjective evaluation conducted in 
July 2001 that determined if germination had occurred and tf some remedial action was needed. 
Quantitative estimates of plant cover and density began in October 2001 and have continued 
annually. The latest monitoring occurred on June 2,2004. Both vascular plant cover and plant 
density measurements were taken along permanently marked transects located on revegetated 
areas and adjacent undisturbed native vegetation. 

Methods 
Transect Locations 
Vegetation is sampled along permanently-marked transects. Two transects are located on the 
CMP cap inside the fence. One begins in the northwest corner of the fenced area and extends in 
a southeasterly direction. The other starts in the center near the southern edge, extends east for 
about 60 meters (m) then angles back to the northwest for 40 m. The other three transects are 
located outside the CMP fence. Each transect is 80 m in length. One is directly south of the 
CMP and starts on the eastern edge of the area and parallels the fence. The second parallels the 
fence bordering the western edge of the CMP. The third is located across the diversion channel 
to the far south, starting at the eastern edge of the site and traversing the site almost directly west. 

An additional transect was established as a reference area in 2003 in an undisturbed native plant 
community located north of the main access road. Data collected from this transect are used as a 
standard for evaluating revegetation success. The starting point for the reference transect is at 
Universal Transverse Mercator (UTM) coordinates 4276177N, 568696E. The ending UTM 
coordinates are 4276269N and 568649E. The transect starts on the east and continues in a 
northwest direction for 100 m. 

Sampling 
In 2001 and 2002, plant cover was estimated by ocularly estimating the amount of cover within 
square meter quadrats located at intervals along five transects. Quadrats were placed along each 
transect, and the amount of plant cover was estimated. Cover estimates were averaged for each 
transect. In 2003 and 2004, a cover point projection device was used to estimate plant cover by 
ocularly projecting points downward. The reader then records the type of ground cover (plant 
species, bare ground, litter or rock) bisected by the crosshairs. The device is placed at regular 
intervals along each transect. At each sampling location, four points are projected at 
approximately 90-degree arcs. Percentage cover for each transect is determined by summing the 
number of points for each cover class and dividing by the total number of points projected. 
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Plant density (the number of individual plants per square meter [m2]) is estimated by placing 
meter-square quadrats at five-meter intervals along each transect. At each sample location, the 
number of individual plants found within the quadrat boundaries is recorded by species. The 
data are then averaged to determine plant density. 

Plant diversity is an indication of the species richness of the area and is derived from the density 
data. Plant diversity is calculated by averaging the number of different plant species found 
within each quadrat. 

2004 Monitoring Results 
UC-l CMP (Fenced Area) 
Total plant cover declined slightly this year after showing a steady increase from March 2002 to 
June 2003 (Table 1). There was a decrease in both shrub and grass cover. Grass cover has 
shown a steady decline since September 2002. Shrub cover increased from September 2002 to 
June 2003, but decreased this past year. Forb cover is the highest recorded to date. 

Table 1 .  Plant cover on UC-I CMP (fenced area) and reference area 

Plant density continues to decrease. Both shrub and grass density decreased by approximately 
25 percent from 2003 (Table 2). The density of fourwing saltbush was approximately the same 
as in 2003, but the other species (big sagebrush, rubber rabbitbrush, and squirreltail) decreased 
by approximately 40 percent. Indian ricegrass decreased by 25 percent and Douglas' rabbitbrush 
by 15 percent. The density of unseeded species has shown an increase each year. 

Table 2. Plant density (plantslm2) on UC-I CMP (fenced) and the reference area 

Artstida purpurea 
EIymus elymoides 
Hesperostrp comata 
Pleuraphis jamesrl 

Shrubs 
Grasses 
ForbsNnseeded 

0.1 
1.5 
0 
0 

37.4 
6.7 
0 

0 
6.4 
0 
0 

Total Plant Density 1 44.1 

0 
4 
0 
0 

Scientific names of plants are given in Appendix C.1. 

2.3 
5.3 
3.3 

41.8 
10.9 
0 

10.9 52.7 

0 
0.7 
0 
0 

28.5 
8.4 
0.1 
37.0 

0 
0.4 
0 
0 

25.9 
3.8 
0.2 

0 
0.9 
0.3 
4.1 

19.1 
2.7 
0.3 

29.9 22.1 
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Plant diversity, like plant density, has declined each year. The number of shrub species remained 
relatively constant through June 2003 (Table 3), but declined by approximately 15 percent 
in 2004. The same is true for the number of grass species. There was a 25 percent decrease in 
the number of grass species from 2002 to 2003 and a 38 percent decrease from 2003 to 2004. 

Table 3. Plant diversity on UC-1 CMP (fenced) 
............... . . .  - .  . . 

I . . 
. . . . .  I . .  , , .  s' . .+, , .; ' -1.- I J&:.-:, 1 

Adjacent Disturbances (Unfenced Area) 
Both shrub and grass cover decreased from June 2003 to June 2004 on disturbed areas adjacent 
to the CMP (Table 4). These areas are not fenced, and young plants trying to establish the first 
couple years after seeding were browsed heavily. Plant cover was dangerously low in 
March 2002 but increased to a high of 20 percent in June 2003 before dropping slightly to 
16.7 percent this year. Shrubs decreased by about 20 percent, and there was only half as much 
grass cover this year compared to last year. 

Avg. # spplquad 
Shrubs 
Grasses 
ForbsNnseeded 

Table 4. Plant cover on adjacent disturbances (unfenced area) 

Shrub 1 10.3 1 2.2 1 14.4 1 19.0 1 15.3 1 21.0 
Grass I 0.1 I 0.1 1 0.3 1 1 .O 1 0.5 1 3.0 

5.5 
3.8 
1.7 
0 

Overall plant density on adjacent disturbed areas decreased slightly from 2003 to 2004 (Table 5). 
There was approximately a 10 percent increase in grass density and an increase in the number of 
unseeded species, but shrub density declined by about 25 percent. Douglas' rabbitbrush density 
increased from 2003 to 2004, but the density of the other three seeded species (big sagebrush, 
f o d n g  saltbush, and rubber rabbitbrush) all declined. Rubber rabbitbrush experienced the 
greatest decrease in density. Indian ricegrass declined by about 40 percent, and squirreltail grass 
increased by abbut the same percentage. The density of unseeded annual forbs and grasses 
increased for the third year in a row. 

5.8 
3.9 
1.8 
0 

ForbfAnnuals 
Total Plant Cover 
BareGround 
Litter 

5.5 
3.8 
1.8 
0 

0 
10.4 
89.6 

5.0 
3.7 
1.3 
0.1 

0 
2.3 
78.2 
19.5 

3.9 
3.1 
0.8 
0.2 

1.1 
15.8 
69.7 
14.5 

3.9 
1.1 
1.4 
1.5 

0.0 
20.0 
39.0 
41.0 

0.9 
16.7 
57.6 
28.7 

1 .O 
25.0 
49.0 
26.0 
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Table 5. Plant density (plants/m2) on ddjd~ent dlsmbances (unfenced) 

There were a fewer number of different plant species on the adjacent disturbed areas this year 
compared to previous years (Table 6). There were fewer shrub, grass, and unseeded annual 
species than in June 2003. 

Shrubs 
Grasstg 
Porbd[lnsceded 
Total Plant Density 

Table 6. Divmitv of seeded soecies on adjacent disturbances (unfenced areal 

Scientific names of plants an given in Appendix C. 1. 

28 
0.2 

Q 
28.2 

Discussion 
Trends of Vegetation e.~co*er 

The vegetation on the CMP and 30.0 

adjacent disturbed areas is becoming 
well established, The amount of total 13.0 

plant cover appears to have stabilized 
over the last couple years (Figure 1). 
Plant covet on the both the CMP and 
the adjacent disturbed areas was less 
this year than was measured on the 10.0 

reference area, but the difference is 
not significant. The reduction in 
cover is probably a result of several 0.0 

factors with the most obvious being WIMI M I I W  ~ C B B Z  JUW IWZQM Rdeam 

the continued effects of below normal Sample Date 

precipitation. More precipitation was Figure 1. Total plant cover from 2001 KO 2004 on the 
received this growing season than in the Ch@, adjacent disturbances, and reference area 
previous two seasons; however, the 

Shrubs 
Grasses 
Forbdunseeded 

15.2 
5.8 
0 

12.1 

2.4 
0.1 
0 

12.3 
0.4 
1.6 
14.3 

1.9 
1.2 
0 

11.8 
2.1 
2.7 
16.6 

2.0 
0.3 
0.3 

8.6 
2.4 
4.0 
15.0 

2.3 
5.3 
3.3 
10.9 

1.9 
0.7 
0.5 

1.5 
0.5 
1 .O 

1.1 
1.4 
1.5 
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timing of the precipitation did not favor perennial plant growth. Another contributing factor is 
the decrease in plant density. In the revegetation process, a decline in plant density is anticipated 
as is an associated increase in plant cover. Basically, there are fewer plants competing for the 
same resources. However, the lack of adequate moisture again this year did not favor plant 
growth, although there were fewer plants competing for the little moisture that was received. 
The decrease in plant cover from 2003 to 2004 was 17 percent for the CMP and adjacent 
disturbed areas. Cover on the adjacent disturbed areas continues to be less than on the CMP. 
In 2003 and 2004, cover has increased to about 72 percent of the soil cap on the CMP. This is an 
improvement compared to plant cover in the spring of 2002, when it was critically low and 
represented about 10 percent of the cover inside the fence. 

The decreases in plant density 
suggest that a percentage of the 
plants are dying annually as 
resources become more limited. 
Plant density has declined every 
year since the site was revegetated 
in the fall of 2000. However, 
plant density on these revegetated 
areas is still almost double the 
density of plants found in the 
native plant communities 
(Figure 2). There has been a 20 to 0.0. - 
30 percent reduction in the density OItlOOl Lhr 1001 Sn#1001 Juor 2003 J v r  UP4 Rebrare 

of seeded plants on the CMP 
D.to 

every year since March 2002. On Figure 2. Comparison of plant denstty on the CMP, adjacent 
the adjacent disturbed areas that disturbed areas. and reference area 
were seeded but not fenced, plant 
density is lower, and since March 2002, it has decreased by 5 percent. Changes in lant density 8 have ranged from a low of 12.1 plants/m2 in March 2002 to a high of 16.6 plants/m in 2003. 
Although plant density was only 15.0 plants/m2 in 2004,30 percent lower than on the CMP, 
there are still more plants per unit area than in the native plant community. The rate of decline in 
plant density has been greater on the CMP, but after four years plant density is still double in the 
surrounding native plant communities. 

Plant diversity, which is another measure of the vigor of the vegetation, continues to be higher on 
the CMP compared to the native vegetation (Figure 3). All of the shrubs either seeded or planted 
onto the site are established on the CMP. Outside the fence, plant diversity is not as good. As 
seeds were germinating and young seedlings tried to root and become established, they were 
quickly exposed to herbivores, and many young seedlings of big sagebrush, rabbitbrushes, and 
Indian ricegrass did not survive. Only fourwing saltbush seemed to survive, even though it was 
also severely browsed. Founving saltbush has managed to withstand the pressures of herbivores 
and drought the last couple years, which has not been the case for the other species that were 
seeded. As a result, there are about half as many plant species on adjacent disturbances as there 
are on the CMP. Many plants on the CMP flower and set seed annually. Seed from surrounding 
native plant communities is also infiltrating these sites. With favorable growing conditions, 
more species may eventually become established, and plant diversity may improve. In 2004, 
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there are as many species on the revegetated areas as there are in the native plant community. 
The composition is different between the two sites. There is a near equal mix of perennial shrub, 
perennial grass and herbaceous species in the native plant community. On the CMP there are 
three times as many shrubs as there are masses and the contribution of herbaceous s~ecies is 
negligible, although the later category h& increased the last couple years. 

Revegetation Success 
The success of revegetabon efforts at 
CAU 417 can be declared if plant 
cover and density on the revegetated 
areas are similar to corresponding 
values from a native plant community 
or reference area. Typically, such 
comparisons are made after plants have 
had time to establish and persist, which 
for this area could be as early as five 
years after reseeding. The term 
"similar" is commonly defined as 

01tam01 M W ~ W Z  SI~SZBCM JW 1003 J u r  2004 RIL~LI a percentage of the cover and density 
s.* Date measured on the reference area. 

Figure 3. Comparison of plant diversity (average number of 
A percentage for CAU 417 has not 

different plant species per m2) on the CMP, adjacent been established. 
disturbed areas, ind reference area. 

Based on plant density, both the CMP and adjacent disturbances would exceed any criteria for 
successful revegetation. There are twice as many plants on the CMP and 50 percent more plants 
on the adjacent disturbed areas (Tables 2 and 4) than on the reference area. Plant cover on the 
CMP was 96 percent of plant cover in the native plant community, which is down from the 
112 percent in 2003. Cover on the disturbed areas was only 64 percent, also down from 
77 percent in 2003. Even though plant cover may be lower in 2004 than in 2003, it is still in 
good condition considering that precipitation has been below normal since the first growing 
season in the spring of 2001. 

Overall, the plant community is becoming well established on the CMP and on the adjacent 
disturbed areas'(~ee Figures 4a through 4e). Several species have flowered and set seed. Big 
sagebrush, founving saltbush, two species of rabbitbrush, Indan ricegrass, and squirreltail grass 
are common on the CMP. Founving saltbush, rabbitbrush, and squimltail grass dominate the 
plant cover on adjacent disturbed sites and appear to have recovered from earlier browsing. 
These conditions are encouraging considering the drought conditions the area is experiencing. 
Based on plant cover and density, the revegetation process is successful. 

Recommendations 
Vegetation should continue to be monitored to document any changes in the plant community 
and identify conditions that could potentially require remedial action in order to maintain a 
viable vegetative cover on the site; especially onthe CMP. Changes in plant cover and/or plant 
density should be evaluated periodically to ensure the presence of a viable plant community. 
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Appendix C.1 

Artemisia tridentata Big Sagebrush 
Atriplex canescens Fourwing Saltbush 
Chrysothamnus viscidzjlorus Douglas' Rabbitbrush 
Ericameria nauseosa Rubber Rabbitbrush 
Achnatherum hymenoides Indian Ricegrass 
Aristida purpurea Threeawn 
Elymus elymoides Squirreltail 
Hesperostipa comata Needle & Thread 
Pleuraphis jamesii Galleta 
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PUMP TEST AT HTH-2 WELL 

Included in the scope of work for Corrective Action Unit 41 7 during Fiscal Year 2004 were 
activities to verify the operability of the submersible pump that hangs within the HTH-2 well. 
The pump had not been started since closure activities ended in 2000. A source of water for 
drilling activities scheduled for Fiscal Year 2005 was needed, and a determination as to whether 
the pump would need to be replaced was required. 

The HTH-2 well is located approximately 540 meters (m) (1770 feet [ft]) south-southwest of the 
UC-1 Central Mud Pit at Nevada State Central Zone coordinates N 1,411,929.43 ft, 
E 629,587.75 fi, and elevation 6024.80 ft. The well has a total depth (TD) of 305 m (1000 ft) 
below ground surface (bgs). Static water level is at 174 m (570 ft) bgs, and the well is cased 
with 9 518-inch w i n g  to 154 m (504 ft) bgs, and slotted liner from 174 m (504 ft) to TD. 
Drilled during the testing days of the late 1960s, the well was one of four kept open for use in the 
long-term hydrologic monitoring program after testing had ceased and other wells were sealed 
and abandoned. In June of 1999, a Grundfos submersible pump powered by a 
30 horsepower (hp), 460 volt, three-phase Franklin motor was installed at 235 m (770 ft) bgs to 
provide construction water for closure field activities. The pump was left in the well after 
completion of closure activities for use by the U.S. Environmental Protection Agency (EPA) for 
hydrologic sampling. However, the pump has not been successfully started in the intervening 
years since the completion of field work. 

It was suspected that the 30 kilowatt (kW) generator used by the EPA for their sampling 
activities was not energetic enough to start the pump. Documentation for the Franklin motor 
recommended a 100 kW generator to start a 30 hp pump under 61 m (200 ft) of static head. On 
September 23,2004, a 100 kW generator and a pump controller panel were mobilized to the 
well. Electricians connected the control panel between the generator and downhole pump. The 
wellhead output was directed to the nearby lined sumps for "containerization" with the use of 
large diameter fire hose. A representative from the EPA was onsite to collect a water sample if 
the pump was to prove operational. 

The electricians warned that they were measuring significantly less insulation on one of the 
conductors thaq was required. Several attempts were made to start the pump, but each time the 
circuit breaker in the controller panel tripped within a second or two. It was not possible to 
determine if the fault lay within the electrical cable itself, where the cable joined the pump 
motor, or within the wiring of the pump. To make that determination, the pump will need to be 
pulled to the surface. In its current state, the pump was determined to be inoperable. The U.S. 
Department of Energy, National Nuclear Security Administration Nevada Site Office is looking 
at options for replacing the pump. 
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Photograph I:  Generator and Pump control Panel 
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